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Sir: 

I, Ralph Ellison, state that: 
' ■ j i am a consultant to Cell Therapeutics, Inc. (CTI), the exclusive licensee of the 
r , inn in caption ("the application"). CTI acquired its rights in the application through «s ; 
^ I f *Z* BiU-ceut iC als. Inc. a company that 1 co-founded and ran. While at PolaR, I 

^current capacity as consultant, I .or, closely with the Tr.senox* (intravenous aresemc mo.de> 
clinical development team. 1 am familiar with the claims pending in the a PP hca«on. 

2 , xecived my medical degree in 1986 from the University Of The Witwatersrand. inj 
„ ' huT£ South Afric a. Before the application was filed, I was the head of the Company that | 

Ta^ - a hired consultant to PolaK, PolaP, sponsored the deve,o P ment in the Untted ; 
^rZIoco, for treats acute promyelocyte leu.emia ( AP L ) via weighted dosing of arse.c 
trioxide (ATO). 

3 Dos age schemes for cancer treatment generally are quite different than those for the 
.eatment of other diseases. Because cancer typically is caused hy an ahnonnal prohferation of the 
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that are unacceptable xi the deadly ^ of lancI 

ciH^red acceptable n the treatment ot cancer, fcivcj 
conditions are considered accepta ^ Qn a 

condition. A decision to use a potentially tox.c drug m cancer ther P y 

risk/benefit analysis- 

< • no . «fe dose for most non-cancer disease types takes intq 
a T he approach to determining a safe dose tor mo* r^nr-ItaT 1 

• , the patient by weight, and this frequently gives rise to the use of a fixed or flat . 
acC oun, the size o y ^ approach cases the calculation of the dos f 

dose for a class of pa.ien. uc as ^ ^ ^ ^ for 

atnoun. during treatment, In the oncology ^ ^ ^ surface ^ pf 

the safety and the efficacy of a dnig treatment entails metering do y 



the patient. 

a « M*»< « ■ » f » rf . ins(ead of usi „ 8 , ra „o of muiw^-f 

milligrams of drug per si"*' r 
cricutato of U.c ««■> "»-« » *~ ^ 

, The p~ of » d— * -* — * - * ^ 

„«, «— — — * — W,,eS "« - *W* « ** ™* 

rT^Toncology. 21:197-202 (2003). 

Ift|B «r^^^. 12:107-116(1990). 
j ^ ammo*******"*. 50:219-244 (1966). 
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been over 40 years of experience with this method and 'old habits die hard.- Thus, even while debate 
continues on current. BSA-ba*ed dose calculations for chemotherapy, oncologists principally employ 
BSA dosing to balance toxicity and efficacy based on patient size. 

7. Those working in the oncology field sometimes consider flat dosing as an alternative to Bp A 
dosing For example, Westervelt et at. explored the adjusting of a fiat dose of arsenic trioxide for aj 
in le APL patient. 5 In their 1997 abstract. Westervelt et al. flat-dosed the patient 10 mg of arsenic j 
trioxide daily In view of a resultant and profound leukocytosis, as well as other parameters indicating 
lack of efficaciousness, Westervelt et al. increased the dose to 50 mg,day. Having observed signif^nt 
toxicity during and after the treatment, they concluded that toxicities had to be considered when dostng 
arsenic trioxide.* 

g In the course of developing a clinical protocol for treatment of APL with ATO, the 
present inventors also initially adopted a fiat-dosing approach and, with their first five patients, used J> 
daily 10-mg dose. 7 Patient 5 in the initial group relapsed within 24 days of achieving total remtssion; 
and before completion of the consolidation therapy. As the patient was a very large indivtdual 
(163 kg) the inventors questioned whether he might have received too little drug a. a flat dose of 10 |ng 
daily. The relevant literature did no, suggest this problem, since there was no teaching that the su* t|f 
a patient should be considered in arriving at an appropriate dosage. 



'Brit. J. Cancer, to: 1297- 1302(200 1). 

> Abstract 3859,5/"*/. 90 (Suppl. 1): 249b (1997) • 
, », * al also back-calculated the administered fiat do«s, identifying them in ^t-based ; 

T L niual 10 irSty dose was translated to 0.08 mg/kg. and 50 mg/day dose U, 0.40 mg*g, 
termS , too. ^the = i K HngAfcy ^dose ^ ^ ^ by g( Ql ^ 

Id. The fact that flat f< J ^ 5ame patient, while characterizing the protocol for 4; 

again references 10 Jy Sfnt «^VSw ba Jon actual body weight." In both the abstract ahd 
subsequenUy-treated patterns as be ng one *«n i uw g determine a proper dosing level 

in Otis later study «.s ^Jfg^J « Jj£ ^'^X ?3:954-61 (2000). Another later study, reported by 
for a broad population^ See Zhang ^ enake f dose esca , a tion study in order to detcrrmne an j 

WesterveU H al. Blood ^-71 (2000^ no dose beyond ^ ^ oosc of 0.1 rng/Mg 

appropriate dosage. Only Phase inas ^oeen ^report ■ thc first nine pauents. Thus, the ; 

£S = S5 "^a ^ J level^lcavcs open the question o, whether a dose that resu^ 

,fS .ev and acceptable tonicity can be achieved for this drug. 
m Z w-s in accords with earlier reports — by Westervelt ^M1997). supra, 

Shen « al BlocH, SS?54.3360 (1997). and Zhang « a,.. Ckinese J. of Heruuolo^ 17(2) (1996). 
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9 ■ Since die drug had been well tolerated by .1* iniual pa,ien,s. and in order rp avoid it. 
^ of under doalng. .a «. believed , have occurred wid, Parian. 5. .he dose ™J^" 
« - fU. dose for .11 subsequen, pa.ienu. This dosa 8 a amoun, was g,ven ,o Pa„en,s 6 and 7. Patten. 

8 was a 13 year-old «W «* * "™«« «""■ h " wever ' F °' ^ Pali£m ' U,Cr£f0 "' inVC " ,0rS 
chose to raven ,0 .he original. 10 mg-daily dosage, as a predion against .he possibUwy of 

ogling. Wien. » — » >«H" *» ■* «* «»• «" *~ * ^ «* 5 P 
daily. Parient 10 was given Ore newer dosage of 15 mg daUy. 

10 Upon reviewing the results for the firs, .en patients, the inventors concluded that the j 
sla „d„d flat doaing method, p. Shen and Zhang, appeared „p, ,0 be cffic.clopa for targe people _* 
wa! ,00 roxic fo, small people. The, fcrihe, concluded tha, u,eir initial approach of ad JUS „ng the f* 
d<»e was atbtoary and did no. allow for a balancing of toxicity and efficacy in a treatment prorocol tj> 
» used across a broad popu,.,ion o, „.*». Prior . treating PaUen, .1 therefore^ the toenn«j 
decided to implemen, a technique other rhan flat dosing. Rather ,h,n rurnntg to srandard *-* 
n* ,ech»i,ue widely uaed by oncoiogias for dosing of chemotherapeutic drugs, .he invent chose f 
- » develop a weigh,-b.sed dosing aehenvr. Employing data generated from .he fust ten 

1 d* nex, .wo pahenu and was ultimately chosen to complete the study and to conduct the ptvonrt j 
phM e m «* » which 40 patients participate. The «* of mis trial are reported in Soigne. 
l ^ 0 „„ too , ,9:3852-3860, and showed Ota, arsenic trioxide ueatmen. t, bo* safe and effete, 
p.hn/nve percent of pa.ienG achieved clinical eomple.e remission, and .here were no treatment- | 

— « 41. eontras* the resul, achieve, ,n ohe tria, repone. in Soigne, «, ^ 
L unexplained dearhs in -hei, smdy. poring M "in ano-hc, series of 40 APL paricma ,re.,ed wd» 5 

led del were reported." While proffering various theories ,o explain ,he differing result. 
Westervelt et at. reached no conclusion on this point. 

n The result, obtained in the trial reported in Soignet et at. led to approval by the FD/{ of 
ars enic trioxide (Trisenox ). Subsequent to PDA approva! of Trisenox , data on an auditions. 2.228 . 

T^^Iam^ 3854 ("Clinical efficacy*) and page 3856 ("advene events"). 
♦ Westervelt et al. (2001). page 270. 
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patients (treated at doses of about 0.15 mg/kg per day or greater) have been collected, via post 
marketing surveillance, and in clinical trials. .To date no deaths attributed to arsenic associated 
arrhythmia have been reported, providing further evidence that treatment with arsenic trioxide is safc. 

■ i \ 
12. Subsequent to the present invention, another group of oncologists chose to modify flat 

dosing to a dosing based upon the patient's size; this, in recognition of a need to protect patient frojn 
toxic doses of ATO during the APL treatment. See Au et at, Annals of Oncology, 14:752-57 (2003j). 
Au et uL adopted a BS A dosing scheme, however. Thus, they described the use of BSA dosing in tlje 
context of treating a group of patient with relapsed APL. Initial treatment was on a flat-dosage basis 
for APL patients who underwent bone-marrow transplantation and ATO therapy. For double-relapst 
patients, however, the dosage was metered to take into account the size of the patient on a surface arjea 
basis. The difference in initial dosing and double-relapse dosing can only be interpreted as an 
acknowledgement of the need to balance toxicity and efficacy for the patients who had been weakened 
by extensive therapy beforehand. When faced with the same problem that the present inventors 
confronted, in other words, Au et al resorted to more conventional treatment scheme, with dosing 
based upon patient surface area. 

1 hereby declare that all the statements made herein of my known knowledge are true and tha^ 
all statements made on information and belief are believed to be true; and further, that these statements 
are made with the knowledge that willful false statements are so made punishable by fine or 
imprisonment, or both, under Section 101 of Title 18 of the United States Code and that such willful ; 
false statements may jeopardize the validity of the application or any patent issuing thereon. 



T Ralph Ellison 
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Original article 

Arsenic trioxide in comparison with chemotherapy and bone 
^rZ transplantation for the treatment of relapsed acute 
promyelocytic leukaemia 

w Y *.' A K W lid". C. S. Chim', R. Liang', S. K. Ma', C. H. Chan', YK. Mak>, 11 Chen', 
C C So" Y M W. S. F. Yip>, L. G. Wong', J. C. Chan', S. Y. Liu« ft Y. L. Kwcng 

C/u'mi 

R e «.W26A W «. 2002; revised 19 November 2002: accepted 3 December 2002 

£"S3h* We reviewed the clinical course and treatment outcome of .43 APL cases seen in 
four major hospitals in Hong Kong over a 10-year |mi , (ATRA) and 

Results: Complete remission (CR) was attained » 1 1 cas s JW -Uh an ^ ^ 
chemotherapy. Relapse occurred at a median of JJjJljJi 3-year overall surviva. (OS) 
56% Post-relapse treatment was successful in 41 cases ( giving an « 7 a ii 0 p en eic BMT 

CRl. Three 

(„ = 14) and an As,0 3 -based regimen (n -21). Che ™ ra ^ fi% f BMT. The CR2 rate for the 

related mortality (TRM) at 53% giving a CU or 47%. TRM was 36% £™ ^ ^ 

As,O r based regimen was 100%, w«h no TRM. However 38% p Q$ fa the three 

KSSSo^^S JUU be superior to chemotherapy and BMT for the treatment 
t^SZSZ promyelocyte leukaemia, al.ogeneic bone marrow transp.antation. arsenic trioxide, 
relapse 



Introduction 

Acute promyelocytic leukaemia (APL) is characterised by 
Il5- 17)(q22; 421). which results in PMURARA gene fusion^ 
I ( t is' highly sensitive to .U-trans retinoic-acid (ATRA) wta* 
acts as a differentiation agent [1], and arsenic tnox.de (As 2 0 3 ) 
which induces both differentiation and apoptosis [2]. Although 
APL blasts are very sensitive to chemotherapy, particularly 
anthracyclines [31. induction chemotherapy is associated w.th 
early death due mainly to haemorrhagic compl.cat.ons [4], With 
the use of ATRA combined with chemotherapy, hemorrhagic 
complications can largely be avoided. However, up to 20% of 
patients still relapse, despite the use of chemotherapy and ATRA 
as consolidation and maintenance treatment [5]. 

In relapsed APL, the best treatment strategy remains conten- 
tious. Some patients are still responsive to ATRA and chemo- 
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therapy. Allogeneic bone marrow transplantation (BMT) may 
give lasting remissions, but the patient selection and timing for 
BMT are unresolved issues. Clinical and laboratory ev.dence 
indicates that As 2 0 3 * a effeclive 

APL. However, the role of As 2 0 3 . in comparison with further 
chemotherapy or allogeneic BMT, has not hitherto been formally 

evaluated. . 

In this report, we studied the treatment results of newly diag- 
nosed and relapsed cases of APL over a 10-year period, with a 
specific focus on evaluating the relative merits of chemotherapy, 
allogeneic BMT and As 2 0 3 in the treatment of relapses. 



Materials and methods 

Patients 

All patients with APL treated between 1991 and 2001 were included in the 
analysis. They were treated in four tertiary refers, centres (Queen Mary 
Hospital. Queen Elizabeth Hospital. Tuen Mun Hospual, Pamela Youde 
Nethersole Hospital , mat served over 70% of .eukaemia patients >n Hong 
Kong during that time period. The diagnosis of APL was based on marro* 
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Tab ,e 1. Treatn.cn, and outcome of 54 patients with relapsed acute pron.yelocy.ic leukaemia 



Regimens 
Chemotherapy 
BMT 
As 2 0 3 



Early deaths 



> D ,^ S( ,.6nd relapse. % (median tim e) Outcome of furtherrelapses_ 



19 53% (bleeding, sepsis) 
14 36% (mucositis* sepsis) 
21 



47 
64 
100 



22 (2/9) at 11 months and 21 months Both died 
11 (1/9) at 40 months CR with second BMT 

38 (8/21) at 13 months Two died, six in CR with As 2 0 3 + ATRA_ 



CR, complete remission; BMT, bone marrow transplantation; As 2 0, arsenic trioxide; ATRA, *«. retinoic acid. 
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122.9+ 

55.7 

98.9+ 

93.5+ 
3.1 

85.6+ 

13.3 
6.2 
7.2 
1.4 

64.2+ 
9.7 
3.7 

45.5+ 



35.4 Relapse, 2nd BMT done 

55.7 Died of bronchiolitis obliterans 

98.9+ cGvHD 

93.5+ Hemorhagic cystitis. 

3.1 Die of sepsis 
85.6+ AVNofhip 
13.3 Died of sepsis 

6.2 Died of mucositis 
7.2 Died of sepsis 

1 .4 Died of liver failure 

64.2+ Nil 

9.7 Died of liver failure 

3.7 Died of sepsis 

45 .5+ cGvHD, transient graft failure 3 



M. tnaie; F. female; time, time from initial ^^ h x 5^«^^^5« >l x,0M: GvHD, acute gran-versu, 
Z^TZT^U spontaneous recovery due to idiosyncratic Hypersensitivity to -nioprine for OvHD. 



morphology, and was confirmed by cytogenetic and/or molecular investiga- 
tions [6]. 

Treatment of newly diagnosed APL 

The standard induction protocol was ATRA (45 mg/mVday x6 weeks), 
together with daunorubicin (50 mg/mVday x3 days) and cy.osine arab.nos.de 
(100 mg/nr/day x7 days). Consolidation therapy consisted of two to four 
courses of an anthracycline (daunorubicin or mitoxantrone) contam.ng 
regimen. Maintenance therapy (ATRA 45 mg/mVday x!5 every 3 1 months 
methotrexate 15 mg/mVweek. 6-mercaptopurine 50 mg/nr/day for 18 months 
was used in three centres. Prospective monitoring of min.mal res.dual 
leukaemia was not performed routinely. 

Treatment of relapsed APL 

All relapses were diagnosed by marrow biopsy and confirmed cy.ogene.ic- 
a..y or mo.ecular.y (Tab.e 1). From 199. to .997. chemotherapy and ATRA 
were used for induction of second complete rem.ss.on (CR2) In = 33) 
Patients reaching CR2 and with a suitable marrow donor (n , - 14) proceeded 
,0 allogeneic BMT, while the others l« = 1 9) received consol.dat.on w.th con- 
ventional chemotherapy. After 1997. As,0 3 ( 10 mg daily unt.l rem.ss.on) and 
idarurbicin ,72 mg/nr in nine divided doses over 3 months, were used m all 



relapsed cases (« = 21). as previously reported [7]. Patients who relapsed 
again after As,CVidarubicin treatment (,, = 8) were further treated w.th 
As,0 3 (10 mg/nr/day) and ATRA ,45 mg/nr/day) until CR3 fc owed J 
further consolidation with As,0 3 plus ATRA. each gtven for 14 days every 
4-6 weeks for six courses, as reported previously [8]. 

Allogeneic BMT 

From 1991 to 1997. all relapsed patients reaching CR2 and with a human 
leukocyte antigen (HLA)-identical donor (n = 14; 13 from s.bl.ngs and one 
from a matched-unrelated donor) were considered suitable for allogene.c , 
BMT (Table 2). There were no exclusion criteria. Conditioning reg.men 
comprised: busulphan (16 mg/kg) and cyclophosphamide ( 120 mg/kg, .n four 
cases; and busulphan (7 mg/kg), cyclophosphamide (50 mg/kg) and tota 
body irradiation (TBI; 12 Gy) in 10 cases. Melphalan (100 mg/m") and TBI 
(12 Gy) was used for the second BMT in one patient (case I; Table .). 
Cyclosporin and methotrexate was used in all cases for graft-versus-host d.s- 
ease (GvHD) prophylaxis. 

Statistical analysis 

Data were censored on the last day of 2001. For the whole group, actuarial 
survival was calculated by Kaplan-Meier analysis. Patients w.th or w.thou. 
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Figure 1 Treatment protoc^outco.e of 153 cases of newly diagnosed acute phytic leukaemia. CR, complete remission; BMT. allogeneic bone 
marrow transplantation; As 2 0 3 , arsenic uioxide; TRM, treatment-related mortality. 



maintenance therapy were compared by log-rank test. Overall survival (OS) 
was calculated from the day ofdiagnosis to the day of death or censorship. 
Disease-free survival (DFS) was calculated from the day of diagnosis to the 
day of confirmed marrow relapse. For salvage cases, analysis of OS was from 
the day of relapse to the day of death or censorship. The log-rank model was 
used to analyse differences in OS for the three different treatment methods for 
relapses (chemotherapy, BMT, AsjOj-based treatment). 

Results 

Treatment outcome of newly diagnosed APL 

A total of 153 patients were diagnosed with APL within the study 
period (Figure 1). Complete data for analysis were available in 
143 patients. A total of 30 patients died before or during induc- 
tion chemotherapy. CR1 was achieved in 113 cases. Relapses 
occurred in 54 patients, at a median of 13 months (range 5-96 
months). Late relapses, defined as relapses occurring 2 years after 
CR1 occurred in 10 cases. The 5-year actuarial DFS from CR1 
was 42%. This did not differ significantly for patients with 
(n = 59) and without (n = 54) maintenance therapy (P = 0.087), 
owing to the occurrence of more late relapses in the latter group 
(Figure 2). 

Treatment outcome of APL in first relapse 

The results of different treatment groups (chemotherapy alone, 
n = 19; chemotherapy followed by allogeneic BMT, n = 14; 



As 2 0 3 followed by chemotherapy, n = 21) are shown in Table 1 
and Figure 3. Ten patients treated with chemotherapy and five 
patients receiving BMT died from early treatment-related com- 
plications. Two patients receiving BMT died from late compli- 
cations (hepatitis B virus-related liver failure and bronchiolitis 
obliterans) (Table 2). Durable CR2 was achieved in 30 cases. 

Treatment of APL in second or more advanced relapses 

There were 1 1 further relapses at a median of 1 1 months (range 
8-48 months) (Table 1 ). Both patients in the chemotherapy group 
received further chemotherapy, and died from treatment-related 
complications. The only patient who relapsed again in the BMT 
group received a second allogeneic BMT from an HLA-identical 
sibling, and has remained in CR3. Two patients in the As 2 0 3 
group died before further treatment could be given. Six patients 
achieved and have remained in remission, with combined As 2 0 3 
plus ATRA therapy. 

Statistical analysis 

The 2-year actuarial OS from R 1 leveled off at 23% for the chemo- 
therapy group, 43% for the BMT group and 82% for the As 2 0 3 
croup (Figure 3). As a result of efficient salvage of advanced 
relapses, the 5-year actuarial OS from CR1, at 68%. was much 
better than the DFS. 
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Figure 2. Disease-free survival in 1 13 acute promyelocyte leukaemia patients with or without maintenance chemotherapy after achieving first complete 



remission. 
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Figure 3. Overall survival of 54 patients with relapsed acute promyelocyte leukaemia treated with arsenic trioxide (As 2 0 3 )-based therapy, allogeneic bone 
marrow transplantation (BMT) and chemotherapy. 



Discussion 

With ATRA and chemotherapy as the induction regimen, the CR 
rate of 79% observed in this study is comparable to those of 72% 
and 96% reported previously [9], However, our 5-year DFS, at 
42%, was apparently inferior to the reported 3-year DFS of 86% 
to 90% in other series [10]. A number of reasons might account 
for this. One of the four centres in our study has not used main- 



tenance therapy, which has been shown to be of beneficial effect 
in reducing relapses [1 1]. Furthermore, chemotherapy tolerance 
appears to be poor in Chinese people, and full-dose mercapto- 
purine maintenance was not achievable in most cases [12]. 

In relapsed APL, allogeneic BMT, chemotherapy and As 2 0 3 
are all useful treatment modalities, but the best choice and timing 
of treatment is as yet undefined [13]. Reported data on the use of 
ATRA plus chemotherapy for relapsed APL showed that only 
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->9-35% of patients could be induced into durable remission [14, 
15] Allogeneic BMT for relapsed patients who achieved a 
second remission after ATRA plus chemotherapy also gave poor 
results. In one study, the leukaemia-free survival (LFS) was 22%, 
relapse rate (RR) was 54%, and the treatment-related mortality 
(TRM) was 40% [16]. In another study, only two of 11 APL 
patients in second remission survived the transplantation [17]. 
Data published by the European Blood and Marrow Transplanta- 
tion (EBMT) Group showed that in 127 relapsed APL patients 
who received allogeneic BMt. the LFS was 53-61%, the RR was 
10-22% and the TRM was, 32-34% [18]. The data from the 
EBMT appeared to be slightly better than the former two studies, 
which could be related to different patient selection. However, 
these studies all showed that allogeneic BMT in APL patients in 
second remission was associated with a high TRM and an overall 
unsatisfactory outcome. As for As 2 0 3 , although a high remission 
rate can be achieved, the long-term follow-up results are less well 
defined. In two series comprising 87 relapsed cases, the 18- and 
24-month LFS was 56% and 42%, respectively [19, 20]. 

In comparison with the studies of relapsed APL described 
above, our data offer a few .advantages. This study involved a 
consecutive series, so that bias related to patient selection for 
various treatment options was diminished. This was particularly 
important for BMT, where patient selection could often affect the 
treatment outcome. Furthermore, the treatment and supportive 
care were similar. Our results might therefore give a better per- 
spective on the relative merits of the different treatment options 
in relapsed APL. 

We showed that with a follow-up of 3 years, treatment results 
for BMT were comparable to chemotherapy, but inferior to 
arsenic-based treatment for relapsed APL. The lower relapse rate 
with BMT was offset by the high early TRM, a phenomenon also 
observed in other studies (16-18]. Although few late relapses 
occurred after BMT, the survival curve remained unstable owing 
to late deaths from GvHD and organ toxicity. Furthermore, surviv- 
ors after BMT might still suffer from the permanent side effects 
of immunosuppression, exposure to alkylating agents, infertility, 
premature menopause and increased risks of secondary malig- 
nancies. In contrast, As 2 0 3 -based therapy was associated with 
minimal toxicity or mortality. Although As 2 0 3 -induced second 
remissions were apparently associated with more subsequent 
relapses, long-term remission after combination therapy with 
As 2 0 3 and ATRA might still be achieved in these patients [8]. 
Furthermore, the lack of organ damage meant that further 
relapses might still be salvaged by allogeneic BMT, although this 
was not required in any of our cases. Our results therefore suggest 
that As 2 0 3 -based therapy may be the treatment of choice for APL 
in first or more advanced relapses. For this reason, we have not 
performed BMT in any APL patients after 1997. 

In conclusion, the availability of effective first-line and salvage 
therapy means that APL patients in. any stage of their illness 
should be treated with curative intent, even when they have late 
advanced diseases [13]. As 2 0 3 appears to be the best option for 
relapsed cases. The high efficacy of As 2 0 3 in inducing second 
remissions means that optimal consolidation and maintenance of 
remission are key factors that will improve the cure rate. For allo- 



geneic BMT to be offered as a consolidation, TRM must be 
, improved. On the other hand, APL in advanced and repeated 
relapse appears to continue to respond to As 2 0 3 treatment, which 
is associated with minimal side effects. Among these options, our 
data with short-term follow-up seemed to favour the use of 
repeated courses of As 2 O v However, prospective clinical trials 
are needed to fully resolve the issue of As 2 0 3 as compared with 
allogeneic BMT as the optimal treatment for relapsed APL. 

Acknowledgements 

This study was supported in part by the Kadoorie Charitable 
Foundation. 

References 

1. Wan-ell RP Jr. de The H, Wang ZY. Degos L. Acute promyelocyte 
leukemia. N Engl J Med 1993; 329: 177-189. 

2. Chen GQ, Shi XG f Tang W et al. Use of arsenic trioxide (As : 0 3 ) in the 
treatment of acute promyelocytic leukemia (APL): I. As : 0 3 exerts dose- 
dependent dual effect on APL cells in vitro and in vivo. Blood 1997; 89: 
3345-3353. 

3. Head D, Kopecky KJ, Weick J et al. Effect of aggressive daunomycin 
therapy on survival in acute promyelocytic leukemia. Blood 1995; 86: 
1717-1728. 

4. Cunningham 1, Gee TS. Reich LM et al. Acute promyelocytic leukemia: 
treatment results during a decade at Memorial Hospital. Blood 1989; 73: 
1116-1122. 

5. Fcnaux P, Chomienne C, Degos L. AU-trans retinoic acid and chemo- 
therapy in the treatment of acute promyelocytic leukemia. Semin Hema- 
tol 2001; 38: 13-25. 

6. Kwong YL, Wong KF\ Chan TK. Trisomy 8 in acute promyelocytic 
leukaemia: an interphase study by fluorescence in situ hybridization. Br J 
Haematol 1995; 90: 697-700. 

7. Kwong YL, Au WY, Chim CS et al. Arsenic trioxide- and idarubicin- 
induced remissions in relapsed acute promyelocytic leukaemia: clinico- 
pathological and molecular features of a pilot study. Am J Hematol 2001 ; 
66: 274-279. 

8. Au WY, Chim CS, Lie AKW et al. Combined arsenic trioxide and all 
trans retinoic acid treatment for acute promyelocytic leukemia recurring 
from previous relapses successfully treated by arsenic trioxide. Br J 
Haematol 2002; 117: 130-132. 

9. Fenaux P, Chomienne C Degos L. All-trans retinoic acid and chemo- 
therapy in the treatment of acute promyelocytic leukemia. Semin Hema- 
tol 2001: 38: 13-25. 

10. Sanz MA, Lo Coco F, Martin G et al. Definition of relapse risk and role 
of nonanthracycline drugs for consolidation in patients with acute pro- 
myelocytic leukemia: a joint study of the PETHEMA and GIMEMA 
cooperative groups. Blood 2000; 96: 1247-1253. 

11. Fenaux P, Chastang C, Chevret S et al. A randomized comparison of all 
trans retinoic acid (ATRA) followed by chemotherapy and ATRA plus 
chemotherapy and the role of maintenance therapy in newly diagnosed 
acute promyelocytic leukemia. The European APL Group. Blood 1999; 
94: 1192-1200. 

12. Chiu EK, Chan LC, Liang R et al. Poor outcome of intensive chemo- 
therapy for adult acute lymphoblastic leukemia: a possible dose effect. 
Leukemia 1994: 8: 1469-1473. 

13. Tallman MS. Nabhan C. Feusner JH, Rowe JM. Acute promyelocytic 
leukemia: evolving therapeutic strategies. Blood 2002; 99: 759-767. 



757 



,4 Cortes JE. Kantariian H. O'Brien S « al. All-trans reuno.c ac.d followed 
by Lmotherapy for sa.vage of refractory or relapsed acute promyelo- 
cyte leukemia. Cancer 1994:73: 2946-2952. 
.5 Somas X Anglare. B, Thiebaut A e. a.. Improvement of prognos.s m 
' 5 - « M d relapsed acute promyelocyte '^mia over recent years: 
the role of all-trans retinoic acid therapy. Ann Hemaiol 1997. 75. 195 

,6 Metoni G. Diverio D. Vignetti M e. al. Autologous bone marrow trans- 
1 tain for acute promye.ocytic leukemia in second rem.ss.on: pro* 

osticrelevanceofpret^^ 
. re verse-.ranscri P .ion polymerase chain reac.ton of the PML/RAR alpha 
fusion gene. Blood 1997; 90: 1321-1325. ■ 
n«X,Dombre,H.CordonnierCeta 1 .Treatmemofre.apsmgacu,e 

^myelocytic leukemia by al.-trans retinoic acid therapy followed by 



timed .sequential chemotherapy and stem cell transplantation. APL Study 
Gr oup. Acute promyelocyte leukemia. Leukemia 2000: .4: .006-10U 

18 Zanz MA. Arcese W, de la Rubia J et al. Stem cell transplants (SCT 

' for acute promyelocyte leukemia (APL) in the ATRA era: a survey of 
the European Blood and Marrow Transplantation Group (EBMT). Blood 

2000; 96: (Abstr 2247). 

19 NiuC Van H.YuTetal. Studies on treatment of acute promyelocyte 

' fcukemia with arsenic trioxide: remission induction, follow-up, and 
molecular monitoring in 1 1 newly diagnosed and 47 relapsed acute pro- 
myelocyte leukemia patients. Blood 1999; 94: 3315-3324. 

20 Soignet SL. Frankel SR. Douer D et al. United States multicenter study o 

' arsenic trioxide in relapsed acute promyelocyte leukemia. J Clin Oncol 
2001; 19: 3852-3860. 



